perforations were all caused by instruments. Foreign body perforations-the commonest cause of perforation in the pharynx and cervical oesophagus-were not seen, as these cases are dealt with by the Ear, Nose, and Throat Department. There were 17 oesophageal leaks resulting from oesophago-intestinal anastomotic dehiscence, four 'spontaneous' perforations of the oesophagus, and 13 oesophageal leaks following primary anastomotic repair of oesophageal atresias (Tables  I to VI) .
Until 1940, perforation of the oesophagus was accompanied by a high mortality. Subsequently it became recognized that early surgical intervention with closure of the perforation reduced this mortality. Recently a number of reports of patients treated conservatively suggests that a lower morbidity and mortality may be achieved than in those cases treated surgically, e.g., Mengoli and Klassen (1965) treated 21 cases conservatively with one death-a mortality of 5%; Shapiro (1965) , of Detroit, reported 24 cases without a fatality.
A major factor in the successful treatment of oesophageal perforation is early diagnosis. A perforation should be suspected in patients with persistent chest or upper abdominal pain after endoscopy, oesophageal dilatation, paraoesophageal operation, or severe vomiting. Perforation is as likely to occur with experienced as with inexperienced surgeons, and often the examination appears to have been simple.
Chest pain, often substernal and posterior, radiating to either shoulder or the abdomen, is usually severe and causes dyspnoea, cyanosis, and varying degrees of 'shock'. Surgical emphysema with crepitus in the neck, face, and chest may be present and is associated with thoracic and cervical oesophageal perforations. It is rarely present when the 'abdominal' part of the oesophagus is perforated (see below). Fortunately, the diagnosis is in most cases apparent when the patient awakens from the anaesthetic. An erect chest radiograph will confirm the diagnosis by revealing mediastinal and cervical emphysema and a right or left hydropneumothorax. If there is any doubt, 2 oz. of dilute gastrografin taken by mouth, followed by a lateral chest film five minutes later, will show a perforation but not necessarily its site. This examination do.s not disturb the patient and can be done in the ward with a portable x-ray apparatus.
The perforation may have been apparent at the time the endoscopy was done, and an embarrassing situation arises when one has to explain to a patient, who has come in as a day case for diagnostic oesophagoscopy, the reason for tubes and a painful chest incision. This type of case, together with those in whom the diagnosis is made within a few hours, will usually be cured by thoracotomy and closure of the perforation. Definitive surgery must be done as soon as the diagnosis of a perforation is made. Infection and cellulitis of the mediastinal tissues occur so rapidly that delay makes surgery difficult.
The success or failure of direct surgical treatment is influenced by the pathological condition demanding endoscopy. It is occasionally possible, when a perforation has occurred above a carcinoma or peptic stricture, to resect the lesion at the time thoracotomy is done for the perforation. It is commoner for the perforation to act as a coup de grace, and, not to put too fine an edge on it, a kindness.
There is another group of patients who may be discharged home because there are no symptoms or signs to suggest oesophageal perforation. These present, up to 10 days post-oesophagoscopy, with dysphagia and a large, painful swelling in the neck due to a retro-oesophageal (Fig. 1) An oesophageal perforation may present as an abdominal emergency. The history is that a benign or malignant stricture in the lower third of the oesophagus has been dilated. Several hours later, after a symptomless post-anaesthetic period, the patient presents as an acute abdomen with rigidity and often pain in the back. What has happened here is that the bougie has perforated the oesophagus, usually posteriorly, at the gastrooesophageal junction and entered the lesser sac. These perforations are difficult to locate and to treat because of the pathological changes already present. Dilatation of the lower oesophagus in achalasia of the cardia with the Negus bag can lead to an insignificant perforation which later presents as a subphrenic abscess (Barrett, 1966) . Tables I and II show our experience with instrumental oesophageal perforations.
Spontaneous rupture of the lower oesophagus is rare and usually presents as an acute abdomen. It should always be considered when a patient who has the signs and symptoms of an acute abdomen is operated upon and no lesion is found in the abdomen to account for the symptoms. The abdomen should not be closed until a perforated oesophagus has been excluded. The diagnosis can often be made at this stage by the anaesthetist, because he will almost certainly have inflated the patient's lungs with oxygen prior to intubation, and much of the gas will pass down the oesophagus through the perforation and rise up the mediastinum to the supraclavicular fossae to be palpated there as crepitus.
Spontaneous rupture of the oesophagus may occur in the healthy oesophagus, in one weakened by inflammation, or as a terminal event in the chronically ill patient.
Rupture is almost always abrupt in onset, with no symptoms previously referable to the oesophagus, but it may also occur insidiously in debilitated and chronically ill patients, especially if there is a fungus infection of the oesophagus. The rupture usually occurs at the lower end of the oesophagus and the tear is linear and in the longitudinal axis. Two main factors operate to cause spontaneous rupture of the oesophagus: (1) increased intraluminal pressure in the oesophagus; (2) (Table IV) . What one strives for is to get an oesophago-cutaneous fistula as soon as possible by adequate and efficient drainage of the pleural cavity and mediastinum, at the same time ensuring that the lung remains fully expanded so that a track can form along the drainage tubes to the skin. In the very ill, shocked patient this will, in the first instance, mean the rapid insertion of an intercostal drainage tube into the right or left pleural cavity. Suction is applied to this tube through an underwater seal (closed drainage). The oesophagus is intubated, and gentle, continuous suction is applied to keep the oesophagus empty. Intensive antibiotic cover is started (see below). It will be necessary, once the acute phase of shock is over, and in the less acutely ill patient, to ensure better drainage. Through a small right or left thoracotomy, the pleural cavity is cleared of fluid and fibrin, and a large-bore drainage tube is accurately positioned next to the perforation. At this time it is often difficult to find the actual perforation because of fibrin and granulation tissue. One way to demonstrate the perforation is to cover the posterior mediastinum with saline, then to ask the anaesthetist to blow down an indwelling oesophageal tube; the bubbles that ensue localize the perforation (Fig. 2) . At this operation two gastrostomies are done (Fig. 3) . One is used to keep the stomach empty. The reason the stomach is kept as empty as possible is because the negative pressure in the affected pleural cavity tends to suck gastric juice up the oesophagus through the perforation and so into the pleural cavity. This is especially true in infants with oesophageal atresias, in whom the anastomosis has broken down, and in adults where the perforation is in the lower two-thirds of the oesophagus. A second tube is threaded out into the jejunum and used for feeding.
Adequate intravenous replacement of fluid, calories, and protein must be given. For two to eight weeks these patients will lose a large quantity of protein and electrolyte-rich fluid and at the (Dawes, 1964 
